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METHOD FOR STORING AND REPRODUCING A VOICE MESSAGE 

IN A MOBILE TELEPHONE 

PRIORITY 

This application claims priority to an application entitled "Method for 
Storing and Reproducing Voice Message in Mobile Telephone" filed in the Korean 
Industrial Property Office on December 30, 1998 and assigned Serial No. 98- 
60744, the contents of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to a method for managing a voice 
message in a mobile telephone, and in particular, to a method for storing a voice 
message in a memory and reproducing the voice message stored in the memory. 

2. Description of the Related Art 

The voice message function currently adopted in mobile telephones has 
several limitations in storing a voice message in a memory. For example, in the 
Samsung SDH-600 or SDH-800, the total length of all voice messages is limited 
to 2 minutes and the number of the voice messages is limited to 4, so that each 
voice message is 30 seconds in length. Therefore, the user must consider all 
these limitations when storing a voice message, which is annoying. 

In addition, when the user desires to listen to a certain voice message 
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stored in the memory, the user produces the intended voice message by 
selecting one of the labels associated with the stored voice messages, displayed 
on the display of the mobile telephone. However, it is difficult to accurately select 
a desired voice message using only the labels. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a method for 
minimizing the limitations on a user when storing a voice message. 

It is another object of the present invention to provide a method for 
enabling the user to determine whether to reproduce the whole voice message 
by reproducing some of the voice message. 

In accordance with one aspect of the present invention, there is provided 
a method for storing a voice message in a mobile telephone having a memory for 
storing a voice message. The method comprises determining whether a voice 
message store mode is set by a user; calculating, if the voice message store 
mode is set, the remaining memory capacity; if the remaining memory capacity is 
sufficient to store the voice message, starting storing a voice message in the 
memory while simultaneously displaying the length of the stored voice message; 
after a predetermined time interval, calculating the remaining memory capacity 
again, and updating the displayed length of the stored amount of the voice 
message; if the remaining memory capacity is sufficient to store the voice 
message, determining whether storing the voice message is completed, and, if 
storing the voice message is not completed, returning to the third step; if the 

remaining memory capacity is insufficient, displaying a memory full message; 
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and upon completion of storing the voice message, calculating storage-related 
information and storing the storage-related information in the memory as voice 
message storage information for the stored voice message. 

5 In accordance with another aspect of the present invention, there is 

provided a method for reproducing a voice message in a mobile telephone 
having a memory for storing voice message storage-related information. The 
method comprises determining whether a voice message reproduce mode is set 
by a user; if the voice message reproduce mode is set, accessing the memory to 
10 find the last stored voice message by consulting the stored times of respective 
;S voice messages; reproducing the found voice message while simultaneously 
f" displaying the remaining time left in the voice message; after a predetermined 
W time interval, updating the remaining time left being displayed, determining if a 
I i scroll key is input, and, if the scroll key is input, finding the next voice message 
15T and returning to the third step to reproduce the next voice message; if the scroll 
frj key is not input, determining whether the reproduction is complete; if the 
[U reproduction is complete, determining if the user wishes to hear the message 
again; if the user wishes to hear it again, returning to the third step, and, if not, 
determining whether it was the last message; and if it was the last message, 
20 ending the sequence, and, if not, finding the next phone message and returning 
to the third step. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The above and other objects, features and advantages of the present 

invention will become more apparent from the following detailed description when 
taken in conjunction with the accompanying drawings in which: 
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FIG. 1 is a block diagram illustrating a mobile telephone to which the 
present invention is applicable; 

FIG. 2 is a diagram illustrating a map of a voice memory according to the 
preferred embodiment of the present invention; 
5 FIG. 3 is a flow chart illustrating a procedure for storing a voice message 

according to the preferred embodiment of the present invention; and 

FIG. 4 is a flow chart illustrating a procedure for reproducing a voice 
message according to the preferred embodiment of the present invention. 

1^ DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be described herein 
l;;3 below with reference to the accompanying drawings. In the following description, 
J J well-known functions or constructions are not described in detail since they would 
I5 s obscure the invention in unnecessary detail. 

[| FIG. 1 shows a block diagram of a mobile telephone to which the present 

invention is applied. Referring to FIG. 1 , a central processing unit (CPU) 10 
calculates a remaining memory capacity, and controls the storing and 

20 reproducing of a voice message. A first memory 20, preferably a ROM (Read 
Only Memory), stores a control program and initial service data of the mobile 
telephone. A second memory 30, preferably a RAM (Random Access Memory), 
temporarily stores various data generated during operation of the mobile 
telephone. A third memory 40, a voice memory, stores various data required to 

25 manage the storage of voice messages. A baseband processor 50 processes a 
baseband signal. A radio transceiver 60 connected between the baseband 
processor 50 and an antenna, demodulates a radio signal received via the 
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antenna and modulates a radio signal to be transmitted via the antenna. A key 
input unit 70 has various keys including those for the storing and reproducing of 
voice messages, such as a scroll key for proceeding to the next voice message. 
A display 80, an LCD (Liquid Crystal Display), displays the storing or reproducing 
state of the voice message, under the control of the CPU 10. A vocoder 90 
processes a voice signal input from a microphone (MIC) 100 to provide the 
processed voice signal to the baseband processor 50, and provides a baseband 
signal from the baseband processor 50 to a speaker (SPK) 110. More 
specifically, the vocoder 90 converts an analog voice signal input from the 
microphone 100 to a digital PCM (Pulse Code Modulation) signal using an 
internal analog-to-digital converter, and then compresses the PCM signal into 
packet data. Preferably, the vocoder 90 uses 8Kbps QCELP (Qualcomm Code 
Excited Linear Predictive coding) for a CDMA (Code Division Multiple Access) 
phone, or uses RPE-LTP (Regular Pulse Excitation with Long Term Prediction) 
for a GSM (Global System for Mobile communication) phone. The vocoder 90 
provides the CPU 10 with the output packet data. The CPU 10 provides the third 
memory with the address where the output packet data is stored and the packet 
data output from the third memory is transmitted to the vocoder 90. Upon receipt 
of a reproduce command from the user, the CPU 10 reads the packet data 
corresponding to the address in the third memory 40, converts the read packet 
data to a PCM signal, and provides the converted PCM signal to a digital-to- 
analog converter in the vocoder 90. The digital-to-analog converter converts the 
input PCM signal to an analog signal, and then outputs it as an audible sound 
through the speaker 110. 

FIG. 2 shows a map of the voice memory 40 of FIG. 1 , according to the 
preferred embodiment of the present invention. A nonvolatile memory, such as 
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an EEPROM (Electrically Erasable and Programmable Read Only Memory), can 
be used for the third memory 40. The third memory 40 includes several fields for 
storing voice data, the stored time of the voice message, the length of the stored 
voice message, the memory capacity used for storing the voice message, and 
the remaining memory capacity. The stored time of the message is the time at 
which the message was stored, and it is used to indicate the order of the voice 
messages. 

FIG. 3 shows a procedure for storing a voice message according to the 
preferred embodiment of the present invention. The CPU 10 scans the key input 
unit 70 in step 3a, to determine whether the phone has been set to the voice 
message store mode by the user. If the voice message store mode is set, the 
CPU 10 calculates a remaining memory capacity by subtracting the used 
memory capacity from the total memory capacity, in step 3b. 

In step 3c, the CPU 10 analyzes the calculation results to determine 
whether there is enough remaining memory capacity to store the voice message. 
If it is determined that the remaining memory capacity is insufficient to store the 
voice message, the CPU 10 displays a "memory-full" message on the display 80, 
in step 31. 

However, if it is determined that the remaining memory capacity is 
sufficient to store the voice message, the CPU 10 starts storing the voice 
message in the third memory 40 while simultaneously displaying the length of the 
stored voice message on the display 80, in step 3d. In step 3e, the CPU 10 
determines whether a predetermined time period, such as a second, has elapsed 
or not. When the predetermined time period has elapsed, the CPU 10 calculates 
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the remaining memory capacity and updates the length of the stored voice 
message, being displayed on the display 80, in step 3f. 



In step 3g, the CPU 10 analyzes the calculation results to determine 
5 whether there is enough remaining memory capacity. If the remaining memory 
capacity is insufficient, the CPU 10 displays a "memory-full" message on the 
display 80 in step 3k. Here, the length of the voice message is previously 
determined, for example, as 10 seconds. To increase the storing and reproducing 
efficiency, it is necessary to allocate a memory capacity of 1 0 seconds even 
10 a when storing a voice message of 1 second. Therefore, when the remaining 
£ memory capacity is less than 10 seconds, it is necessary to inform the user of the 

memory-full state. Then, the user can either delete a previously stored message 
j ;j or quit storing the present voice message. 

15 However, if the remaining memory capacity is sufficient, the CPU 10 

determines in step 3h whether the voice message is completely stored. There 
p are many ways the CPU 1 0 might determine if the phone message is complete. 
For example, the CPU 10 may determine that the phone message is complete 
when either the user presses a key indicating the end of the message or a 

20 predetermined time limit for message length runs out. If the voice message is not 
completed, the CPU 10 returns to the step 3e. However, if storing the voice 
message is complete, the CPU 10 calculates storage-related information in step 
3i. The storage-related information includes the stored time of the voice 
message, the length of the stored voice message, and the memory capacity used 

25 for storing the voice message. Thereafter, the CPU 10 stores the calculated 

results in the third memory 40 as voice message storage information in step 3j. 

FIG. 4 shows a procedure for reproducing a voice message according to 
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the preferred embodiment of the present invention. The CPU 10 scans the key 
input unit 70 in step 4a, to determine whether the phone has been set to the 
voice message reproduce mode by the user. If the voice message reproduce 
5 mode is set, the CPU 1 0 accesses the third memory 40 to detect the last stored 
voice message by consulting the stored time of the respective voice messages, 
in step 4b. Thereafter, in step 4c, the CPU 10 starts reproducing the detected last 
voice message and simultaneously displays the remaining time left on the display 
80. Subsequently, the CPU 10 determines in step 4d whether a predetermined 
10 time period has elapsed or not. When the predetermined time period has 
•| elapsed, the CPU 10 updates the remaining time left being displayed on the 
ii= display 80, in step 4e. For example, when the length of the stored voice message 
UJ is 30 seconds, the CPU 1 0 displays the remaining time left on a count-down 
basis, such as '30 seconds' -> '29 seconds' -» '28 seconds' > '0 second'. 

J* Thereafter, in step 4f, the CPU 10 scans the key input unit 70 to 

III determine whether a scroll key is input or not. When the scroll key is input (or 

3 pressed), the CPU 1 0 accesses the third memory 40 to find the next voice 

w message in step 4g, and returns to step 4c to reproduce the newly found voice 

20 message while displaying the remaining time left. 

However, upon failure to detect the scroll key input in step 4f, the CPU 10 
determines in step 4h whether reproduction of the voice message is completed 

25 or not. If reproduction is completed, the CPU 1 0 scans the key input unit 70 in 
step 4i to determine whether the user intends to listen to the voice message 
again. If the user intends to listen to the voice message again, the CPU 10 
returns to step 4c. Otherwise, the CPU 10 determines in step 4j whether the 
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reproduced voice message is the last voice message in memory. If the 
reproduced voice message is the last voice message, the CPU 10 ends the 
procedure. Otherwise, the CPU 10 proceeds to step 4g to find the next voice 
message stored in the third memory 40. 

This method can also be used when deleting the voice messages. 

In this manner, the user can store the increased number of voice 
messages without the various limitations in the prior art. In addition, when 
reproducing the voice messages, it is possible to detect a desired voice message 
more rapidly, without the need for text labels. 

While the invention has been shown and described with reference to a 
certain preferred embodiment thereof, it will be understood by those skilled in the 
art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 
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WHAT IS CLAIMED IS : 

1 . A method for storing a voice message in a mobile telephone 
having a memory for storing a voice message, comprising the steps of: 
5 (a) determining whether a voice message store mode is set by a user; 

(b) calculating, when the voice message store mode is set, a remaining 
memory capacity, and starting storing a voice message in the memory while 
simultaneously displaying a length of the stored voice message, if the remaining 
memory capacity is sufficient to store the voice message; 
10 (c) after a predetermined time interval, re-calculating the remaining 

i| memory capacity, and updating the displayed length of the stored voice 
lj message; 

[{ (d) determining whether storing the voice message is completed, if the 

remaining memory capacity is sufficient to store the voice message, and 
IS returning to the step (c) if storing the voice message is not completed; and 
£ (e) upon completion of storing the voice message, calculating storage- 

[jr; related information and storing the storage-related information in the memory as 
voice message storage information for the stored voice message. 

20 2. The method as claimed in claim 1 , wherein the storage-related 

information includes a stored time of the voice message, a length of the stored 
voice message, and a memory capacity used for storing the voice message. 

3. The method as claimed in claim 1 , further comprising the step of 
25 displaying a memory-full message when the remaining memory capacity 

calculated in the step (b) is not sufficient to store the voice message. 

4. The method as claimed in claim 1 , further comprising the step of 
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displaying a memory-full message when the remaining memory capacity 
calculated in the step (c) is not sufficient to store the voice message. 

5. A method for reproducing a voice message in a mobile telephone 
5 having a memory for storing a voice message and storage-related information, 
the method comprising the steps of: 

(a) determining whether a voice message reproduce mode is set by a 

user; 

(b) accessing the memory to find the last stored voice message by 

KjL. consulting stored times of respective voice messages, when the voice message 
9 reproduce mode is set; 

(c) reproducing the found voice message while simultaneously displaying 
|| a remaining time left in the found voice message; 

; : (d) after a predetermined time interval, updating the remaining time being 

15 displayed; 
ill (e) determining whether a scroll key is input; and 

if. (f) finding a next voice message and returning to step (c) to reproduce the 

next voice message, if the scroll key is input. 

20 6. The method as claimed in claim 5, wherein the remaining time is 

displayed on a count-down basis. 

7. The method as claimed in claim 5, further comprising the steps of: 

(g) upon failure to detect the scroll key input, determining whether 
25 reproducing is completed; 

(h) upon completion of reproducing, determining whether the user intends 
to listen to the voice message again; 

(i) returning to step (c) if the user intends to listen to the voice message 

- 11 - 
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again, and if not, determining whether the reproduced voice message is a last 
voice message; 

(j) ending the reproducing operation if the reproduced voice message is 
the last voice message; and 

(k) finding a next voice message and returning to step (c) to reproduce 
the next voice message, if the reproduced voice message is not the last voice 
message. 
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ABSTRACT 



A method for managing voice messages in a mobile telephone, 
including a voice message store mode and a voice message reproduce 
mode. In the voice message store mode, the remaining memory capacity 
is calculated first, and, if there is sufficient memory, the voice message 
begins to be stored while the length of the currently storing voice 
message is displayed. At predetermined time intervals, the remaining 
memory capacity is calculated again and the displayed length is updated. 
If it is determined that there is insufficient memory capacity, a memory full 
message is displayed. When the voice message is completely stored, 
storage-related information is calculated and stored with the voice 
message. In the voice reproduce mode, the last stored message is found 
and then reproduced while the time remaining in the stored message is 
displayed. The time remaining is updated at predetermined time intervals. 
If scroll key input is detected, the next-to-last previous voice message is 
found and reproduced. When the reproduction is complete, the user may 
choose to listen to it again or listen to the next-to-last or next previous 
voice message. 
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